Tuberculous pyomyositis is a rare entity reported in literature. The presented case reports the occurrence of such a lesion in forearm muscles, without any bony involvement. The ambiguity in its diagnosis led to inadequate management by the primary care physician. Clinical suspicion, positive tuberculin test, culture of acidfast bacilli, 'effective drainage', and timely anti-tubercular chemotherapy ultimately resulted in a good clinical recovery. This case has been presented to increase the awareness about the existence of such an entity in clinical practice, thereby influencing its workup and the possible modes of management.
Introduction
Tuberculous pyomyositis is an extremely rare manifestation of the involvement of the musculoskeletal system by the tuberculous process, described previously in the immunocompromised and immunocompetent individuals [2, 4, 5, 9-11, 14-16, 18, 20] . It is the least frequent location of extraspinal musculoskeletal tuberculosis (TB) reported in literature [23] .
Materials and Methods
A 23-year-old man of Indian origin who was working as a businessman in a garment store presented with two gradually enlarging soft-tissue masses over the right forearm. The proximal one was located over the posterolateral aspect and the distal one over the anterior aspect of the forearm. These masses had been present for 3 months. The patient reported an increase in size of these swellings associated with pain and restriction of normal wrist movements in the 2-week period prior to presentation in our outpatient department. The patient had a negative drug and addiction history and an unremarkable past medical and surgical history. The recent onset of swellings was associated with loss of appetite and some degree of weight loss. There was no evening rise of body temperature. The findings on examination revealed the soft-tissue masses to be firm, non-mobile, and non-tender. Overlying skin appeared normal with no wound, scar, rash, or sinuses. Wrist dorsi-flexion was restricted to 60°with normal palmar-flexion. The brachial artery and the neurological examination of the upper limb appeared to be normal. At the time of presentation, the patient had been taking antibiotics (levofloxacin and cefpodoxime proxetil) and oral steroids for 2 weeks as advised by his primary care physician. He had not experienced any relief in symptoms following the drug therapy.
Plain radiographs showed the bones of forearm, elbow, and wrist joint to be intact ( Fig. 1 ). Magnetic resonance imaging (MRI) was suggested but was not done by the patient. A radiograph of chest was reported to be normal. The erythrocyte sedimentation rate was 46 mm/h (normal rate 0-30 mm/h). The white blood cell count was 7.3×10 4 /l (normal count, 4.0-11.0×10 4 /l), with 70% polymorphs, 19% lympho-cytes, 6% monocytes, 5% eosinophils. The C-reactive protein was elevated to 9.2 mg/l (normal value up to 6 mg/l). The patient's HIV test was negative. A tuberculin test was done, which came out to be positive. The hypersensitivity reaction caused erythema, induration, and ulceration of the flexor softtissue mass (Fig. 2 ). Ziehl-Neelsen stain from the discharge showed presence of tuberculous bacilli.
Results
The patient was advised to have surgical drainage of the abscess, which he declined. Hence, no surgical drainage was carried out, and the ulcerated mass was treated conservatively with local wound care, repeated dressing change, and anti-tubercular chemotherapy. The patient was started on anti-tubercular chemotherapy with four-drug combination of rifampicin (450 mg), isoniazid (300 mg), ethambutol (800 mg), and pyrazinamide (1,500 mg) given for the initial 2 months. This was followed by a two-drug regimen of rifampicin (450 mg) and isoniazid (300 mg) for another 7 months. High-dose pyridoxine (40 mg per day) was prescribed to prevent the isonicotinyl hydrazine-related neuropathy during the course of anti-tubercular chemotherapy. The patient tolerated the therapy well without any complications. Gradually, over a period of 4 months, the proximal mass reduced in size, and the discharge from the ulcerated mass reduced and ceased (Fig. 3) . The erythema and induration lessened, and the wrist dorsi-flexion was regained. At 1-year follow-up, the patient was in good health, symptom-free, and had regained normal movements of his right wrist.
Discussion
Tuberculosis remains one of the deadliest diseases in the world. The World Health Organization estimates that, each year, more than 8 million new cases of tuberculosis occur, and approximately 3 million people die from the disease [26] . Tuberculosis presenting as a soft-tissue mass is rare. Isolated cases have been reported in the abdominal wall, psoas muscle, pancreas, and mediastinum of AIDS patients [19] . More commonly, tuberculous abscesses involve the paravertebral soft tissues in cases of tuberculous spondilitis.
Pyomyositis is a term used to describe a bacterial infection and the formation of an abscess in the skeletal muscle. The etiology of pyomyositis has not yet been welldefined. Mycobacterium tuberculosis is an extremely rare organism responsible for pyomyositis in an immunocompetent patient, though in this case, concomitant use of oral steroids might have resulted in the worsening of the condition. Tuberculous pyomyositis is typically caused by invasion from adjacent structures rather than by primary infection, lymphatic spread, or hematogenous seeding [2] . The diagnosis of tuberculous pyomyositis is more common in immunodeficient patients and associated with the use of corticosteroids, the presence of HIV infection, the administration of cancer chemotherapy, and renal failure [2, 6, 10, 14, 16, 20, 24] . Tuberculous pyomyositis can develop in immunocompetent persons, with the common symptoms of evening rise of temperature, night sweats, malaise, loss of appetite, and weight loss [18] . The focus of infection is not usually clear, and only presumptions about a traumatic inoculation of the skeletal muscles can be made. The diagnosis of tuberculous pyomyositis is still largely based on clinical suspicion based on its insidious onset, slow progression, non-responsiveness to various antibiotics, and by success of anti-tubercular chemotherapy retrospectively [5] . The differential diagnoses would include bacterial, tuberculous, or fungal abscesses and hematoma and neoplasm [4, 17] . A positive tuberculin test helps as a guide to the suspicion of tuberculous involvement of skeletal muscles in these cases but may not be positive always. Demonstration of acid-fast bacilli (AFB) on Ziehl-Neelsen stain from the discharge or aspirate from abscesses may further confirm the etiology of these cases. However, this may not always be the case if the bacterial load in the abscess is small. In such cases, the aspirate may be negative for AFB despite the abscess being of tubercular origin. A pathological report of granulomatous inflammation is beneficial in the early diagnosis of tuberculous pyomyositis, even if the AFB stain is negative [2] . The laboratory abnormalities in patients with TB may include an elevated erythrocyte sedimentation rate, significant anemia, leukocytosis, and elevated creatine phosphokinase levels, though none of these is specific to this particular diagnosis and none are seen in each case [2, 7] . Imaging modalities such as ultrasonography, computed tomography scan, and MRI are important in diagnosing pyomyositis [8, 9] . The location, extent, and consistency of a mass can be determined by these imaging studies, which aid the process of establishing a differential diagnosis of tuberculous pyomyositis [2, 13] . MRI is the best modality for evaluating soft-tissue masses, including inflammatory infectious processes. Still, when T1-and T2-weighted images are used, it is sometimes difficult or even impossible to differentiate neoplasm (benign or malignant) from nonneoplastic diseases, including inflammatory processes. The small areas of relatively low signal intensity within the abscess on the T2-weighted images generally represent debris and proteinaceous material [1, 21, 23] .
Pyomyositis, which is due to pyogenic organisms, has three clinical stages, first stage or invasive stage, in which the clinical symptoms are mild with pain, fever, and anorexia, the disease being in a subacute form. Second stage or suppurative stage presents with high fever, chills, myalgia, septic syndrome, and fluctuation in the muscle due to the presence of pus. Third stage has pronounced systemic manifestations, sepsis, and fever with possibility of complications like metastatic abscesses, arthritis, septic shock, and renal failure. Treatment of pyomyositis is surgical or radio-guided drainage of the abscesses with administration of appropriate intravenous antibiotics. Pyomyositis of tubercular origin is comparatively rare and does not follow the classical three stages of pyogenic pyomyositis. The literature has sporadic reports of tuberculous pyomyositis treated with surgical debridement, with recurrence requiring further surgeries [5, 15, 22, 25] . No specific guidelines exist for the management of tuberculous pyomyositis [15] , though the cornerstone happens to be early diagnosis and anti-tubercular chemotherapy. "Effective drainage" of the abscess must be ensured. This may be done by aspiration [4] or by surgical exploration. In the reported case, spontaneous ulceration of the mass following tuberculin test occurred, the patient refused surgery, and the lesion healed in 4 months on anti-tubercular chemotherapy. A suggestion toward adoption of a less radical approach while dealing with tuberculous pyomyositis can be made. These lesions may first be aspirated and cultured and treated with anti-tubercular drugs. The surgical option may be reserved for the following scenarios: (a) painful masses, rapidly enlarging, acting like space-occupying lesions and causing jeopardization of other functional structures in the vicinity (compartment-syndrome like situation) [11] ; (b) recurrence after aspiration or debridement [5] ; (c) immunocompromised state, where the bacterial load is high; (d) associated with bony destruction or sequestrum formation [12] ; (e) doubtful diagnosis [3] ; (f) non-responsiveness to antitubercular drugs despite culture being positive for M. tuberculosis; and (g) failed aspiration of the abscess and thereby lack of "effective" drainage.
A high level of clinical suspicion, supplemented with mycobacteriological testing and relevant imaging studies, is necessary to make an early diagnosis of tuberculous pyomyositis. In most cases, receiving timely diagnosis, effective drainage, and appropriate antitubercular chemotherapy, the prognosis for functional recovery is good.
